Background: The UK General Medical Council recommends that medical students have the opportunity of shadowing the outgoing new doctor whose post they will soon undertake. At the University of Nottingham the two-week shadowing period was preceded by two weeks of lectures/seminars wherein students followed sessions on topics such as common medical/surgical emergencies, contracts, time management, surviving the first two years of clinical practice, careers advice and so on.
Background
Introduced in 2005, the Foundation Programme is a twoyear generic training programme whose aim is to provide new medical graduates with the knowledge, skills and attitudes necessary for entry into specialty trainingincluding training for general practice. Each Foundation Year is divided into three four-month posts. It is only after successfully passing the Foundation Year 1 (FY1) that a doctor is fully registered with the UK General Medical Council (GMC). The FY1 was previously known as the pre-registration house officer, or PRHO, year [1] . Foundation training is done under the auspices of the Foundation Schools, of which there are 25, covering the entirety of the United Kingdom. Trent Foundation School, the locus of this study, is centred on the city of Nottingham in the northern part of the English East Midlands, and contained at the time of the study two teaching hospitals [now merged into one] and numerous district general hospitals. Although teaching of medical students and junior doctors takes place in all these hospitals, UK tradition has it that only hospitals linked directly to a university [sometimes referred to as university hospitals] are termed teaching hospitals.
Tomorrow's Doctors [2, 3] , published by the GMC is a framework of recommended knowledge, skills, attitudes and behaviours expected of newly qualified medical graduates. Before and after Tomorrow's Doctors [2, 3] there have been concerns that new graduates lacked both clinical skills and confidence and that the transition from medical student to new doctor should be more seamless [4] [5] [6] [7] [8] [9] [10] [11] [12] . For example, Goodfellow [4] questioned whether medical students were indeed ready to be house officers at the moment they sat their final exams and expressed concern that many were not; Jones et al [5] found that graduating medical students were least prepared in diagnosis and decision-making, suturing and inserting a nasogastric tube but best prepared in knowing their limitations and asking for help -a point we have confirmed elsewhere [13] ; Smith and Poplett [6] found gaps in new doctors' knowledge of acute care; while Goldacre et al [7] found a lack of self-confidence among medical students as they transited into their new roles as doctors.
From 1996, the Nottingham Medical School, joined from its inception by the Trent Foundation School, have run a mandatory Preparation for House Officer course, consisting of a two-week [reduced to one week since 2009] series of lectures/seminars, followed by two weeks of shadowing, wherein medical students shadow the PRHO/F1 doctor whose job they are going to take over when they start work in August [14] . The course takes place just before the medical students graduate. In 2002, the Quality Assurance Agency for Higher Education commented that the course helped 'students manage the transition from senior medical student to licensed medical practitioner' [15] .
In 2007, the lecture/seminar part of the Preparation for House Officer course consisted of sessions on various types of emergencies, fluids, sepsis, acute care, how to prescribe, how to avoid being struck off [i.e. losing one's medical licence either temporarily or permanently], medicine and the law including death certification, surviving the NHS, time management, work life balance, doctor as patient, complaints, careers in hospitals and in general practice [i.e. family medicine], how to survive the Foundation Programme and how to make the most of shadowing. Based around Tomorrow's Doctor's [3] , the content of the lecture/seminar part of the course had evolved over the years to reflect what was felt by the course steering group to be essential revision for the new doctors. The timetable of lecture/seminar part is shown in Additional File 1.
The shadowing fulfilled the GMC recommendation that:
Students should have opportunities to shadow the PRHO in the post that they will take up when they graduate. Such attachments allow students to become familiar with the facilities available, the working environment and to get to know their colleagues [3] . The University set general requirements on the shadowing as detailed in Additional File 2 to which the hospitals added their own sessions, including lunchtime teaching, as shown in Table 1 .
Like Nottingham, and in keeping with Tomorrow's Doctors [3] , many medical schools and/or Foundation Schools have set up short courses that include a period of shadowing with the aim of smoothing the transition from medical student to new doctor. There is an on-going debate on the value and usefulness of short transitional courses in helping new doctors prepare for practice. Whitehouse et al. [16] and Jones et al. [17] evaluated seven-week shadowing programmes undertaken at the end of the final undergraduate year. They reported student satisfaction, better preparedness and increased levels of confidence. Evans et al. [8] and Berridge et al. [11] evaluated an extended five-day induction and a two-week programme, respectively, that took place immediately before the Pre-registration House Officer starting date. Both programmes included clinical skills training and shadowing the outgoing house officer to facilitate the transition between medical student and new doctor. Evans et al found that 'newly qualified doctors do not feel prepared for PRHO duties and objectively are not competent in basic clinical skills' [9] which concurs with our own findings from another study [13] while Berridge et al found that the programme they reported upon was useful in supporting the transition from medical student to practising doctor but would have benefited from the student being given more responsibility during the shadowing period [11] .
Jones et al. [17] collected qualitative data (23 interviews) three months into the PRHO year. Berridge et al. [11] collected both qualitative (12 focus groups and 86 participants) and quantitative data at the start and end of the course and one month into the PRHO year (50, 34, 35 questionnaires respectively). As we wanted to examine the lasting impact, we collected both quantitative and qualitative data 8-10 months into the Foundation Year 1 [FY1] in order to gain a better knowledge and under- The objectives chosen to achieve this aim were: 1. to determine the extent to which the four-week course achieved its stated aim of increasing confidence and consolidating attitudes, skills and knowledge required for safe and effective practice as an F1; 2. to evaluate perceptions of the importance of various forms of knowledge in easing the transition between medical student and new doctor.
Methods
The sample for the present study was randomly drawn to represent half the F1 s who had graduated from the five year course from Nottingham Medical School and who worked in the Trent Foundation School. One half of the sample worked in the two University hospitals and the other half in the general district hospitals associated with the Trent Foundation School. They were contacted by email during their final four-month post of FY1 and invited to take part in an anonymous online survey (the questionnaire used in the survey is in Additional File 3).
As the survey was an evaluation of a University course and we were approaching potential respondents as University alumni, no ethical approval was required and exemption was granted by the University of Nottingham Research and Innovation Committee. The 90 potential respondents were emailed three times during their third attachment (April, May and June), by the end of which time 76 (84%) had responded to the questionnaire. As the questionnaire was anonymous, no data was collected on sex, ethnicity, age, religious beliefs and sexual orientation. The email contained a link to the survey which was hosted on SurveyMonkey.
The questions aimed at gathering both quantitative and qualitative data in order to evaluate how well the fourweek course prepared final year medical students for FY1 and did so by focussing on perceptions of overall preparedness, what was most and least useful about both the lecture/seminar part and the shadowing part of the course, whether there was anything in the lecture/seminar part of the course that seemed unimportant at the time but was perceived to be important for a new F1 as well as suggestions about how to improve the four-week course in future. For the sake of clarity, the first part of the course is referred to hereafter as the lecture/seminar part of the course. However in the survey, and in the University, it is termed the taught part, even though teaching occurs in the shadowing as we see in Table 1 .
The quantitative data was collected through 11 questions using a mixture of Likert scale (strongly agree = 5; agree = 4; uncertain = 3; disagree = 2; strongly disagree = 1) and respondents selecting from several itemised responses. In several instances, similar questions were phrased negatively and positively to reduce bias due to acquiescence effect [18] and maximise the internal consistency, validity and reliability of the data [19] . The quantitative data was analysed using SPSS 16.0. The qualitative data was collected through eight open-ended questions. The qualitative data was analysed using the constant comparative method [20] .
Results

Overall views of how well the Preparation for House Officer course prepared medical students for FY1
As shown in Table 2 , overall the respondents felt that the lecture/seminar course did not prepare them well for working as F1 s. The shadowing was perceived to be more useful than the lecture/seminar part.
Only 31% strongly agreed or agreed that the lecture/ seminar part of the course prepared them well for their first FY1 post while 14% did not know. In contrast, 69% strongly agreed or agreed that the lecture/seminar part of the course did not prepare them well for working as an F1 while only 8% did not know. Strongly agreed/agreed were combined as one category and strongly disagreed/disagreed as the other while 'don't knows' were eliminated from the analysis -n to 61.
We see from Table 2 that 23 people agreed or strongly agreed with the proposition (which we will call proposition p1) that 'The taught part of my course prepared me well for my first FY1 job' and that 41 disagreed or strongly disagreed. We also see from Table 2 that 51 people agreed or strongly agreed (we will call this proposition p2) that 'The taught part of my course did not prepare me well for working as an F1' and that 15 disagreed or strongly disagreed. However SPSS discounts those who only responded to one of the two propositions, hence the totals below are lower than in Table 2 .
In order to use McNemar's test, we need to reverse the scoring of proposition 2 and cross-tabulate as shown in Table 3 .
With this reversal McNemar's test gave a p value of .121, showing there is no statistically significant difference between responses to p1 and reversed responses to p2.
Only 14% agreed that during their first job they drew on the knowledge gained during the lecture/seminar course and nearly a quarter (23%) said that they did not know.
A total of 93% strongly disagreed or disagreed that the lecture/seminar part of the course gave better preparation than the shadowing part (proposition p3 in the table below) while 94% strongly agreed or agreed that the shadowing part of the course was more useful than the taught part (proposition p4 in the table below). Strongly agreed/ agreed were combined as one category and strongly disagreed/disagreed as the other while 'don't knows' were eliminated from the analysis -n to 70. Applying McNemar's test as above to these propositions, we have as shown in Table 4 .
There is no statistically significant difference between responses to p3 and reversed responses to p4 (p = 1.000).
A total of 63% strongly agreed or agreed that a lot of what they did in the lecture/seminar part should have been done during shadowing while 22% did not know and 15% disagreed. In addition, 73% thought the lecture/seminar course should be reduced to one week and 27% that it should remain a two-week course.
Shadowing
The overwhelming majority of the respondents felt that shadowing part of the course had been more useful than the taught part in preparing them for practice.
Q: Which part/s of the shadowing were most relevant to your starting work as a Foundation doctor? Can you explain your response? The most relevant parts of shadowing for starting work as an F1 were given by 50 respondents as direct experience of actually doing the job of an F1 and becoming familiar with how the ward works and its weekly and daily routines. More specifically shadowing on-call and nights was described as most relevant and useful by 12 respondents followed by how to use bloods/ XRs requests and ward rounds, each highlighted by 8 respondents.
However 
Lecture/seminar course
Just under a third of the sample strongly agreed or agreed that the lecture/seminar part of the course had prepared them well for practice.
Q: Which part/s of the taught course do you think were most relevant to your starting work as a Foundation doctor? Can you explain your response?
A total of 18 respondents did not comment and 10 said they did not know when asked about the most relevant part/s of lecture/ seminar course. Ranked first as most relevant for starting as an F1 was the lecture about death certificates (19 respondents) closely followed by the sessions on prescribing/writing drug cards (15 respondents Suggestions for improving the taught course emphasised the need for practical information like how to prescribe, how to manage patient's medications, how to work with the pharmacists, how to fill in an insulin chart or a fluid chart, how a sliding scale works, and how to respond to on-call emergencies. Another point offered was that more sessions should have been taught by FY1 doctors. Many respondents said that sessions from the taught course should not be repeated during shadowing. How to improve the taught course was neatly encapsulated by one respondent:
It 
Discussion
Overall the four-week course did achieve its stated aim of increasing confidence and consolidating attitudes, skills and knowledge required for safe and effective practice as an F1. The two-week opportunity to shadow the outgoing F1 was deemed by 93% of respondents 8-10 months after it had taken place to be the most useful and effective part of the Preparation for House Officer course. Hence, acquiring experiential knowledge [21, 22] was deemed the most useful type of learning offered by the four-week transitional Preparation for House Officer course. Nearly two-thirds of the respondents strongly agreed or agreed that a lot of what they did in the lecture/seminar part should have been done during shadowing. It is difficult to determine the extent to which this was the consequence of several sessions from the taught course having been repeated in shadowing (examples given included death certification, pharmacy, child protection and workplace-based assessment tools). Although 73% of the sample respondents said the lecture/seminar course should be shortened to one week, only 4% wanted the shadowing to be extended to three weeks. Nonetheless, many respondents emphasised that too much of the shadowing time was taken up by having to go to taught things and that they would have benefited from uninterrupted experiential learning during shadowing, rather than having to leave the ward to attend teaching sessions at lunch time and on some afternoons. There is a clearly a questionmark raised in respondents' minds as to what the hospitals felt the shadowing was for and this indicates a need for clarity of expectations and a delineation between the teaching in the lecture/seminar part and in the shadowing so that when there is repetition of topics, it is made clear why such apparent repetition is occurring.
Many respondents stated that a lot of the knowledgebased lectures during the two-week lecture/seminar course had seemed important at the time, but had not helped them knowing what to do with a sick patient. The majority of respondents pointed out that the two-week taught course should have focussed on how you would manage a patient with chest pain when isolated on the wards, rather than the causes and physiology of a myocardial infarction. The least relevant part of the taught course was thus identified as the repetition of facts learnt for finals, in other words, the recapping of already known knowing that or propositional knowledge. Thus, the demand was to work at least at the second level of Miller's Pyramid [23] shown in Figure 1 .
In our study, experiential knowledge [21, 22] was ranked as most relevant and propositional knowledge [23, 24] as least relevant. In this respect, the respondents seem to ascribe the highest value to the more subtle knowledge of acculturation to the role of F1 doctor. In other words, they value most highly those aspects of learning that might be seen as getting them to think and behave like doctors and to internalise the cultural norms and behaviours associated with the profession [25] .
While Ryle [26] underlined the importance of knowing how to do something or procedural knowledge, which cannot be reduced to any set of facts and can only be demonstrated through practice, Eraut [27] pointed out that practical or applied knowledge involves mainly procedural but also propositional knowledge and that the boundary between them is blurred. Practical knowledge came second in order of relevance. Unsurprisingly the respondents recognise that 'there is more to the practice of medicine than knowing ... and graduates must also know how to use the knowledge they have accumulated' [ • respond to on-call emergencies (using specific situations such as patients who fall, have a low blood pressure, high potassium, spike in temperature and/or severe pain)
• prioritise urgent versus immediate needs • balance your workload • know what important investigations to do before getting senior help Obviously, there are some things that can only be learnt through practice and experience. However, in preparing final year medical students for their future role as new doctors, we have to encourage and facilitate future experiential learning through practical knowledge [27] . Respondents emphasised the usefulness and positive long-term impact of teaching sessions that involved practical knowledge and hence both procedural and propositional knowledge such as those on prescribing and death certification, and, to a lesser extent, acute care and time management.
While the case for experiential knowledge at this transitional stage and beyond does not have to be argued, an argument can be made for the importance of propositional knowledge when directly related to procedural knowledge and when directly relevant to the professional role of new doctor.
Conclusions
A limitation of the study is that it was limited to one medical school and one Foundation School and that the sample, although representative, was relatively small. Another possible limitation is the problem of recall [28] or, perhaps the respondents found it impossible to prioritise the elements and thus opted for 'don't know' or left the freetext blank. In the quantitative part of the study, respondents who indicated 'don't know' ranged from 5% to 23% depending on the question. The percentage was far higher in the free-text questions as 55% and 49% did not respond or said they did not know when asked about what in the taught course had been most and least useful, respectively, for starting work as a new doctor.
Although recall is less of an issue with evaluation at the end of a course, such student satisfaction surveys relate only to the students' immediate impressions of the course concerned and are hence aimed at the lowest level of Kirkpatrick's Levels of Evaluation [29] -shown as Figure 2 -as they cannot determine lasting impact. Our study invited respondents to consider the knowledge or skills acquired [Kirkpatrick's Level 2] in the Preparation for House Officer Course and the transfer of these to the workplace [ Level 3] and showed that in the respondents' perceptions the most useful content was the part of the course which relates to the GMC recommendations on shadowing [3] . In addition, respondents were able to state those aspects of the lecture/seminar course that they took into the workplace as well as stating what they students themselves feel would have benefited them most in the lecture/seminar part of the course and which should be taken into account in future revisions of the course. In this way, the study provides new insights into the value and usefulness of transitional courses to prepare new doctors for practice.
Final year medical students do benefit from being exposed to experiential [21] [22] [23] as well as procedural [23, 26] and even propositional knowledge [23, 24] in order to acquire the necessary competencies to practise. However, more research is needed to determine what types of learning are more effective in easing the transition from final year medical student to first year new doctor and thus meeting the learning outcomes set out in Tomorrow's Doctors [3] .
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